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(54) Fire detector 

(57) A fire detector which can be observed an oper- 
ating state thereof from every direction and decrease a 
cost thereof as possible. The fire detector (10) com- 
prises: the circuit board (32) In which the circuit for 
detecting a fire is fomned; the LED (35) which Is surface- 
mounted on the circuit board (32); and the indication 
lamp for indicating the fire detector being under detec- 
tion by emitting the light emitted from the LED (35). 
wherein the indteation lamp comprises the light guide 
member (20) for introducing the light emitted from the 
LED (35) to the Indication lamp with a ring shape, the 
light guide member (20) comprises the light Incident 
parts (21) and (21) and the ring member (22), notches 
(23) and (23) are formed In the vicinity of the light inci- 
dent parts (21 ) and (21) of the ring member (22), and a 
plural'ity of small grooves (24), and (24)... are formed in 
the bottom surface (22d) of the ring member (22). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001 ] The present invention relates to a fire detec- 
tor provided with an indication lamp. 

Description of Related Art 

[0002] According to a conventional fire detector, 
most of indication lamps for indicating the fire detector 
being under detection, are provided at one position on a 
surface of the fire detector, tor example, as disclosed in 
Japanese Utility Model Application Publication (Exam- 
ined) No. Jitsuko-sho 61-1511 and Japanese Utility 
Model Application Publication (Unexamined) No. Jftsu- 
kai-sho 58-1 89954. 

[0003] An example of such a type of conventional 
fire detector is shown In FIGS. 14A and 14B. FIG. 14A 
is a plan view of such a conventional fire detector. FIG. 
14B is a side elevation view of the conventional fire 
detector. In FIGS. 14A and 14B, the neference numeral 
1 denotes a fire detector for detecting a fire, and the ref- 
erence numeral 2 denotes an indication lamp for indicat- 
ing the fire detector being under detection by emitting a 
light. 

[0004] As shown In the FIGS. 14A and 14B. when 
one indication lamp is provided at one position on the 
fire detector, an Indicating state of the indication lamp 
cannot be observed from a specific direction. Therefore, 
there is a large possibility that the Indicating state of the 
indication lamp cannot be observed from a direction in a 
range. 

[0005] Accordingly, a situation such that it is not 
possible to observe whether the fire detector is operat- 
ing or not, may occur. Further, in order to observe an 
operating state of the fire detector, people have to move 
to a position at which they can recognize the indication 
lamp. As a result, it is not convenient Further, when the 
fire detector is attached to a ceiling, in order to set the 
indication lamp in a direction easiest to recognize the 
indication lamp, it is necessary to contrive an attach- 
ment direction of the fire detector. As a result, a work for 
attaching the fire detector to a ceiling has taken much 
time. 

[0006] In order to solve such a problem concerning 
the attachment direction of the fire detector, at least 
either a detector base or a detector body case, of the 
fire detector, is made of opaque plate which can trans- 
mit a light, as disclosed in Japanese Utility Model Appli- 
cation Publication (Examined) No. Jitsuko-sho 57- 
47913. Therefore, it is possible to observe an operating 
state of the indication lamp which is disposed in an 
Inside of the detector body case, from the whole circum- 
ference. 

[0007] However, in order to realize such a type of 



indication lamp, it is not possible to arrange another part 
between a light source of the indication lamp and the 
opaque plate which can transmit a light. That is why, 
another part which is arranged between the light source 
of the indication lamp and the opaque plate, prevents 
the light from transmitting. Therefore, it is not possible to 
arrange another part between the light source of the 
indication lamp and the opaque plate so that it is difficult 
to realize such a type of indication lamp. 
[0008] Further, when a technique of the Publication 
is realized and a fire detector using the technique is 
attached In a bedroom of a hotel or the like, the whole 
fire detector goes brightly on and off during the night so 
that the fire detector may give an anxiety to a person 
who is in a room. Further, the light of the fire detector is 
too bright so that the fire detector may prevent the per- 
son from sleeping. 

[0009] Further, conventionally, various types of fire 
detectors such as a heat type detector, a smoke type 
detector, a multi-sensor, or the like, are known. 
[0010] However, in a conventional fire detector, not 
only a detecting part but also every part incorporating a 
covering body, of the fire detector, have been designed 
and manufactured individually for each type. Therefore, 
it requires a higher production cost for the fire detector. 

SUMMARY OF THE INVENTION 

[001 1 ] The present invention was developed in view 
of the above-described problems. 
[0012] An objelct of the present invention is to pro- 
vide a fire detector provided with an indication lamp 
which can be observed whether emitting a light or not, 
from every direction and which can be controlled so as 
to be an appropriate state at a bedtime or the like. 
Another object of the present invention is to provide a 
fire detector which requires only a lower production cost 
as possible. 

[0013] in the following explanation of the summary 
of the present invention, a corresponding element in the 
preferred embodiment of the present invention will be 
shown in a parenthesis, as an example. When the same 
tenn as one in the preferred embodiment of the present 
invention, is used, only a reference numeral thereof will 
be indicated. 

[0014] In accordance with one aspect of the present 
invention, the fire detector (10) comprises: a circuit 
board (32) in which a circuit for detecting a fire is 
formed; a light source (LED 35) which is connected with 
the circuit board; and an indication lamp for indicating 
the fire detector being under detection by emitting a light 
emitted from the light source, wherein the indication 
lamp is formed in a predetermined shape (for example, 
in a ring shape) substantially centered on a central line 
which passes through a top portion (a portion which is 
faced to a floor surface when the fire detector is 
attached to a ceiling) of a covering body. 
[001 5] Herein, the indication lamp may be fomied In 
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the predetermined shape substantially centered on the 
central line, so as to Incorporate the central line or to 
surround the central line. 

[0016] According to the fire detector having such a 
structure, the indication lamp of the fire detector is 5 
formed in the predetermined shape substantially cen- 
tered on the central line which passes through the top 
portion of the covering body. As a result, the indication 
lamp is formed in the predetermined shape hardly hav- 
ing a specific direction so that it is possible to observe 
whether the fire detector Is operating or hot from every 
direction. 

[001 7] Preferably, In the above-described fire detec- 
tor, the predetermined shape of the indication lamp 
includes a ring shape, a plate-like shape, a cylindrical 
shape, and a shape having a pattern which is formed 
continuously and regularly along a circle. 
[001 8] Herein, the ring shape is not limited to a cir- 
cle. The ring shape may be stripe-like or band-like so as 
to be approximately continuous. The plate-like shape 
may be one covering at least one portion of the top por- 
tion on the fire detector without having a specific direc- 
tion. For example, the plate-like shape may be dtsc-like, 
a regular-polygonal, or the like. The cylindrical shape 
may be formed so as to cover only a side surface of the 
fire detector or may be one covering from the side sur- 
face to the top portion of the fire detector. Further, the 
pattern which is fomned continuously and regularly 
along a circle, may be one, for example, a small groove 
or a bending portion having an arch-like shape or the 
like is formed along a circle. 
[0019] Further, any one of the above-described 
shapes may have several cuts at several positions on 
the indication lamp. 

[0020] According to the fire detector having such a 
structure, when the cover of the top portion on the cov- 
ering body for covering the fire detector is only changed, 
it Is possible to apply for various kinds of fire detectors 
easily Accordingly, It is possible to reduce the produc- 
tion cost for the fire detector. 

[0021 ] Preferably, in the above-described fire detec- 
tor, the Indication lamp comprises a tight guide member 
(20) for introducing the light emitted from the light 
source into the indication lamp with the predetermined 
shape. 

[0022] According to the fire detector having such a 
structure, the light guide member introduces the light 
emitted from the light source to the indication lamp with 
the predetermined shape, to make an indication lamp. 
Accordingly, it is possible to observe whether the fire 
detector is operating or not from every direction. Fur- 
ther, it is possible to an^nge internal parts thereof as 
well as one of eariier development. As a result, It is pos- 
sible to preferably realize the fire detector of the present 
Invention. 

[0023] Preferably, in the above-described fire detec- 
tor, the light guide member comprises a light incident 
part which receives the light emitted from the light 



source and a light emitting part which communicates 
with the light Incident part and has an emitting surface 
for emitting the light from the light incident part to the 
outside thereof. 

[0024] According to the fire detector having such a 
structure, the emitting surface of the light emitting part 
can perfomn the function of the indication lamp of the fire 
detector. 

[0025] Preferably, in the above-described fire detec- 
tor, the light guide member comprises a plurality of light 
Incident parts. 

[0026] When the light guide member comprises a 
plurality of light Incident parts, light sources con^espond- 
ing to the number of light incident parts may be pro- 
vided. Further, only one light source may be provided so 
as to separate the light from the only one light source to 
Introduce the light to each of the light incident parts. 
[0027] According to the fire detector having such a 
structure, the amount of light which is introduced 
throughout the light guide member becomes larger. 
Accordingly, the luminance of the Indication lamp 
increases so that it becomes easier to see the indication 
lamp clearly from anywhere. 
[0028] Preferably, in the above-described fire detec- 
tor, the light incident part is extended from the light emit- 
ting part. 

[0029] Accordingly, it is possible to position the top 
portion of the light incident part in the vicinity of the light 
source. 

[0030] In the above-described fire detector, when 
the light incidence part is extended from the light emit- 
ting part, it is possible to surface-mount the light source 
on the circuit board. 

[0031] Accordingly, when the light source is sur- 
face-mounted on the circuit board, it is not necessary to 
connect the light source with the circuit board through a 
lead line or the like. Therefore, rt is possible to decrease 
the number of parts and the number of assembly proc- 
esses when producing it. As a result, it is possible to 
reduce the cost thereof. 

[0032] In the above-described fire detector, the end 
portion which receives the light, of the light incident part 
may be formed so as to have a lens-like shape. 
[0033] Herein, the lens-like shape Includes a con- 
vex and a concave. 

[0034] According to the fire detector having such a 
structure, the light which enters the light incident part 
from the light source, may be changed to an approxi- 
mate parallel light through the end portion which is 
fomied in a lens-like shape. Accordingly, it is possible to 
control the loss of the light which enters the light inci- 
dent part, at the minimum. 

[0035] In the above-described fire detector, the end 
portion which receives the light, of the light incident part 
may be formed so as to become smaller gradually 
toward the traveling direction of the light. 
[0036] Herein, the most end portion of the light 
emitting part may be formed so as to have the above- 
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described lens-like shape. 

[0037] Accordingly, the light which enters the light 
incident part from the light source, is concentrated 
through the end portion of the light incident part toward 
the traveling direction of the light. As a result, it is possi- 
ble to introduce much more light to the light emitting 
part. 

[0038] Preferably, in above-described the fire detec- 
tor, the light guide member comprises a light introducing 
part for introducing the light from the light incident part 
so that the light Is transmitted through the light emitting 
part. 

[0039] Herein, the attachment position and the 
structure of the light introducing part are not especially 
limited. The light introducing part may be disposed in 
either the light incident part or the light emitting part. 
Further, the light introducing part may be disposed so 
as to bridge both the light incident part and the light 
emitting part 

[0040] According to the fire detector having such a 
structure, the light from the light Incident part is Intro- 
duced by the light Introducing part to be transmitted 
through the light emitting part. Accordingly, It Is possible 
to efficiently transmit the light from the light incident part 
through the light emitting part. 
[0041 ] Preferably, in the above-described fire detec- 
tor, the light introducing part comprises a notch which is 
formed In the light emitting part. 
[0042] When the notch has a simple shape such as 
a V-like shape or the like, it is easy to shape such a 
notch. Accordingly, it Is possible to easily form the light 
introducing part. 

[0043] In the above-described fire detector, at least 
one portion of the surface which forms the light emitting 
part, except of the emitting surface, may be covered 
with a light reflecting member for reflecting the light. 
[0044] IHerein, it is not necessary that the entirety of 
the surface which forms the light emitting part, except of 
the emitting surface is covered with the light reflecting 
member. Further, in order to cover the surface which 
forms the light emitting part with the light reflecting 
member, for example, the surface may be covered with 
a material for reflecting the light, a metallic or white color 
foil, a paint, or the like. Further, the covering body may 
be also used therefore. 

[0045] Accordingly, the light which is emitted from 
the surface which forms the light emitting part, except of 
the emitting surface, is reflected by the light reflecting 
member. Thereby, the light is returned in the Interior of 
the light emitting part. As a result, it is possible to effi- 
ciently emit the light only from the emitting surface and 
to provide an indication lamp which can be seen clearly 
from anywhere. 

[0046] In the above-described fire detector, the light 
reflecting member may be one portion (the first reflect- 
ing surface 40, the second reflecting surface 41 , and the 
third reflecting surface 11 d) of the covering body. 
[0047] Herein, when the covering body itself is 



made of a material which can reflect the light, it may be 
used as the light reflecting member, as it is. Further, the 
portion which perfomiances the function of the light 
reflecting member, of the covering body may be applied 

5 with a foil, a paint, or the like, for reflecting the light. 
[0048] Accordingly, only by incorporating the light 
guide member in the covering body, It is possible to 
cover the light emitting part with the light reflecting 
member As a result, it is possible to easily realize the 

TO present Invention without increasing of the number of 
assembly processes thereof. 
[0049] In the above-described fire detector, the 
emitting surface may be formed so as to Incline to both 
side and lower surfaces of the covering body. 

15 [0050] Accordingly, because the emitting surface on 
the light guide member, that is, the indication lamp, is 
fomied 80 as to incline to both side and lower surfaces 
of the covering body, when such a fire detector is 
attached to a ceiling, it is possible for surrounding peo- 

20 pie to see the indication lamp from just under position 
and from oblique under position of the fire detector As 
a result, It becomes much easier to observe whether the 
fire detector Is operating or not. 
[0051 ] Preferably, in the above-described fire detec- 

25 tor, a large number of micro structural parts each of 
which has at least either micro grooves (for example, 
small grooves 24, and 24...) or micro protrusions, are 
fbmied in a surface of the light emitting part 
[0052] Herein, a plurality of micro grooves and 

30 mtero protrusions, as micro structural parts, may be 
formed as a mixture in one surface. Only a plurality of 
micro grooves may be fomied in a surface, and only a 
plurality of micro protrusions may be fomned in another 
surface. In one light guide member, either mbro 

35 grooves or micro protrusions may be formed. Mfcro 
grooves or micro protrusions may not be formed in the 
entirety of the surface which fomis the light emitting part 
and may be formed only in the necessary surface, as 
occasion demands. 

40 [0053] According to the. fire detector having such a 
structure, the light from the light emitting part performs 
compllcatedly reflection and the like repeatedly by a 
large number of micro grooves or micro protrusions 
which are formed In the light emitting part. Accordingly. 

45 the luminance of light emitted from the emitting surface 
becomes larger so that it is possible to provide an indi- 
cation lamp which can be seen more clearly. 
[0054] In the above-described fire detector, the 
larger the length from the light incident part is, the larger 

50 the density of micro structural parts is. 

[0055] Accordingly, the amount of light emitted from 
the whole emitting surface on the light emitting part 
becomes uniform. As a result, it is easy to recognize the 
indication lamp clearly from anywhere when the indica- 

55 tlon tamp emits the light from the light source. 

[0056] Preferably, In the above-described fire detec- 
tor, because the mtero structural parts are formed so as 
to be distributed unlfomnty throughout the light emitting 
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part, it looks better, especially when no light is emitted. 
[0057] In the above-described fire detector, light 
scattering particles may be contained in an . Interior of 

the light emitting part. 

[0058] Accordingly, the light in the interior of the 
light emitting part is more complicatedly scattered by 
the light scattering particles which are contained in the 
interior of the light emitting part. As a result, the amount 
of light emitted from the emitting surface becomes 
larger so that It becomes easier to recognize the indica- 
tion lamp. 

[0059] In the above-described fire detector, the 
larger the length from the light Incident part is, the larger 
the number of light scattering particles contained in the 
interior of the light emitting part is. 
[0060] Accordingly, the amount of light emitted from 
the whole emitting surface on the light emitting part 
becomes uniform. As a result, it is possible to see the 
lighted indication lamp clearly when the indication lamp 
emits the light. 

[0061] In the above-described fire detector, 
because light scattering particles may be contained uni- 
formly throughout the light emitting part, it looks better, 
especially when no light is emitted, 
[0062] In the above-described fire detector, the por- 
tion near the light incident part in the light emitting part 
may be the thickest. Further, the larger the length from 
the light incident part is, the thinner the thickness 
thereof Is. 

[0063] Accordingly, the light travels in various direc- 
tions through the light emitting part to be efficiently 
transferred throughout the light emitting part. Conse- 
quently, the light emission from the emitting surface 
becomes stronger and the sighted recognition from the 
outside thereof is improved. 
[0064] Preferably, in the above-described fire detec- 
tor, the emission of light by the indication lamp can be 
stopped. 

[0065] Because the emission of light by the Indica- 
tion lamp can be stopped, it is possible to put a tight off, 
for example, at a bedtime during the night, as occasion 
demands. 

[0066] Preferably, in the above-described fire detec- 
tor, the amount of light emitted from the Indication lamp 
can be changed. 

[0067] Because the amount of light emitted from the 
Indication lamp can be changed, it Is possible to reduce 
the amount of light to lower the light, for example, at a 
bedtime during the night, as occasion demands. 
[0068] Herein, the amount of light emitted from the 
indication lamp may be changed not only by reducing 
the amount of light emitted from the light source but also 
by mechanically covering one portion of the indication 
lamp or the whole thereof with a semitransparent mem- 
ber. 

[0069] Preferably, in the above-described fire detec- 
tor, a plurality of light sources are provided and the 
number of light sources for emitting lights can be 



changed. 

[0070] Because a plurality of light sources are pro- 
vided and the number of light sources for emitting lights 
can be changed, It Is possible to reduce the number of 
5 light source for emitting lights to reduce the amount of 
light, for example, at a bedtime during the night, as 
occasion demands. 

[0071 ] In the above-described fire detector, in order 
to stop emitting the light, to change the amount of light, 

10 and change the number of light sources for emitting 
lights, the fire detector may be controlled by setting a 
central device which Is connected with the fire detector, 
such as a Are receiving device, or by setting each fire 
detector individually. 

15 [0072] In accordance with another aspect of the 
present Invention, the fire detector (10) comprises: a 
covering body which comprises a body case (30) with 
an opening (30b) formed at a center thereof and a cover 
(11) for covering the opening; and an indication lamp 

20 which is formed In a ring shape. 

[0073] Herein, the covering body may further com- 
prise another part as a structural element. 
[0074] According to the fire detector having such a 
structure, the opening is formed at the center of the 

25 body case, and the opening is covered with the cover 
which is a part other than the body case. Therefore, by 
changing the shape of the cover. It is possible to provide 
a covering body which can be applied for various types 
of fire detectors. 

30 [0075] That is, for example, when the fire detector is 
a light scattering type smoke detector, a simple cover 
not having a special structure may be used as a cover. 
When the fire detector is a heat and smoke complicated 
type detector or a heat type detector, a cover having a 

35 shape with a space for receivin g a heat sensi n g element 
therein may be used as a cover. 
[0076] Accordingly, it Is possible to change the type 
of the covering body Individually, by only exchanging the 
cover of the covering body. Consequently, it is not nec- 

40 essary to design and manufacture the covering body 
individually for each type so that it is possible to reduce 
the production cost thereof. 

[0077] Specially, when the indication lamp is fbmied 
in a ring shape, it is possible to observe the indication 
45 lamp from every direction. Accordingly, it is possible to 
provide an excellent fire detector which has the good 
sighted recognition and requires only the lower produc- 
tion cost as possible. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

[0078] The present invention will be become more 
fully understood from the detailed description given 
hereinafter and the accompanying drawings which are 
55 given by way of illustration only, and thus are not 
intended as a definition of the limits of the present 
invention, and wherein: 
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FIG. 1A is a plan view of the fire detector as an 
enfibodiment of the present invention, and FIG. IB 
is a side elevation view thereof; 
FIG. 2A is a side elevation view of each part for 
composing the covering body of the fire detector s 
shown in FIGS. 1A and IB, and FIG. 2B is a plan 
view of the body case for composing the covering 
body; 

FIG. 3 is a section view of the fire detector; 
FIG. 4A is a perspective view of the light guide 
member used In the fire detector, and FIG. 4B is an 
enlarged view of one portion on the light incident 
part of the light guide member; 
FIG. 5 is a perspective view showing the notch hav- 
ing the different shape from one shown in FIG. 4A; 
FIG. 6A is a plan view of the light guide member 
shown in FIG. 4A. FIG. 6B is a section view thereof, 
and FIG. 6C is a bottom view thereof; 
FIG. 7 is a block diagram showing the control circuit 
provided on the circuit board of the fire detector; 
FIG. 8 is a bottom view showing another embodi- 
ment of micro structural part which is formed at the 
light guide member of the present invention; 
FIG. 9 is a perspective view showing a protrusion 
as the light introducing part which is formed at the 
light guide member of the present Invention; 
FIG. 10A and FIG. 10B are views for explaining a 
variation of shape of an end portion of the light inci- 
dent part on the light guide member; 
FIG. 11 A is a perspective view showing another 
embodiment of the light guide member of the 
present invention, FIG. 11 B is a side elevation view 
thereof, and FIG. 11 C is a view showing the trans- 
mission state of a light; 

FIG. 12A is a plan view showing another embodi* 
ment of the fire detector of the present invention, 
FIG. 12B Is a side elevation view thereof, and FIG. 
12C is a side elevation view of the cover thereof; 
FIG. 13 Is a section view of the fire detector taken 
along the line B-B shown in FIG. 12A; 
FIG. 14A is a plan view showing an embodiment of 
a conventional fire detector, and FIG. 14B is a side 
elevation view thereof. 

PREFERRED EMBODIMENT OF THE INVENTION 

First Embodiment: 

[0079] Hereinafter, an embodiment of the present 
invention will be explained with reference to the draw- 
ing, as follows. 

[0080] FIG. 1A is a plan view showing an external 
appearance of the fire detector 10 as an embodiment of 
the present invention, and FIG. 1 B is a side elevation 
view thereof. FIG. 2A is a side elevation view of each 
part in a case that parts for composing the covering 
body of the fire detector 1 0 are exploded, and FIG. 2B is 
a plan view of the body case. FIG. 3 is a section view of 



the fire detector 10 taken along the line A-A shown in 
FIG 1A. 

[0081 ] The fire detector 1 0 is a light scattering type 
smoke detector. When the fire detector 1 0 is attached to 
a ceiling of building, an upper side shown in FIG. IB, 
that is, a top portion side thereof, is faced toward down. 
[0082] The external portion of the fire detector 1 0 is 
composed of a cover 11,3 light guide member 20, a 
body case 30, and a base 31. as shown in FIG. 1A to 
FIG. 3. 

[0083] A circuit board 32 is fixed on the base 31 by 
a screw 31a, as shown in FIG. 3. A light emitting ele- 
ment 33 and a light detecting element 34 are mounted 
on the circuit board 32 through a lead line. Two light 
emitting diodes (LED) 35, although only one of two light 
emitting diodes 35 is shown in FIG. 3, as a light source 
of the present invention are surface-mounted on the cir- 
cuit board 32. 

[0084] The body case 30 is made of white resin. 
The body case 30 Is a ring member in the plan view 
thereof. A circular opening 30b is formed at the center of 
the body case 30. A smoke detecting box 37 is provided 
in the interior of the body case 30 to form a smoke 
detecting room 36. Further, the circuit board 32, the light 
emitting element 33, and the light detecting element 34 
which are attached to the base 31 , are faced to the 
inside of the body case 30. 

[0085] According to the fire detector 10, when a 
smoke is occurred by fire or the like, the smoke 
oocun-ed by fire flows Into the smoke detecting room 36. 
While the fire detector 10 Is operating, the light emitted 
from the light emitting element 33 is scattered by the 
smoke flowed in the smoke detecting room 36. The light 
scattered by the smoke is detected by the light detecting 
element 34. Therefore, the fire is detected. Further, 
while the fire detector 10 is operating, the LED 35 emits 
the light for indicating the fire detector 1 0 being under 
detection. 

[0086] Four pawls 30a for engaging the cover 1 1 , 
are fonned in the vicinity of the opening 30b in the inte- 
rior of the body case 30. Only one pawl 30a of four 
pawls \s shown in FIG. 3. 

[0087] As shown in FIGS. 2A and 28, a circular thin 
plate is disposed in a standing position, in a circumfer- 
ence of the opening 30b. An outer surface of the thin 
plate Is contacted with an inner surface 22b of a ring 
member 22 on the light guide member 20. Therefore, 
the outer surface of the thin plate performs the function 
of the first reflecting surface 40 which is a light reflecting 
member, for reflecting a light emitted from the inner sur- 
face 22b. 

[0088] A surface is extended from the first reflecting 
surface 40 radially with a predetermined wide. Thereby, 
a flat surfiace is formed in a ring shape in the plane view 
thereof. The flat surface is contacted with a bottom sur- 
face 22d of the ring member 22. Therefore, the flat sur- 
face performs the function of the second reflecting 
surface 41 whk:h is the light reflecting member, for 
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reflecting a light emitted from the bottom surface 22d. 
[0089] Two interfit holes 30c which each other, 
are formed on the second reflecting surface 41 , in order 
to Interfit the light incident parts 21 and 21 of the light 
guide member 20 into two interfit holes 30c, respec- 
tively. Only one interfit hole 30c is shown in FIG. 3. 
[0090] FIG. 4A is a perspective view of the light 
guide member, and FIG. 4B is an enlarged view of one 
portion on the light incident part of the light guide mem- 
ber. FIG. 5 is a perspective view showing the notch hav- 
ing the different shape from one shown in FIG. 4A. FIG. 
6A is a plan view of the light guide member shown in 
FIG. 4A, FIG. 6B Is a section view thereof, and FIG. 6C 
is a bottom view thereof. 

[0091] The light guide member 20 is composed of 
the ring member 22 which is formed in a ring shape and 
which is a light emitting part, and the light incident parts 
21 and 21 which are fomned in a stick-like shape and 
which are extended from the ring member 22 toward 
down. The ring member 22 and the light incident parts 
21 and 21 are made of material which can transmit the 
light 

[0092] According to each of light incident parts 21 

and 21, the light emitted from the LED 35 enters each 
light incident part 21 from each end portion thereof. The 
end portion of light incidence part 21 is formed in aflat, 
as shown in FIG. 4B. The light which enters the light 
Incident part 21 travels toward the ring member 22. 
[0093] The ring member 22 is composed of an emit- 
ting surface 22a which is a surface for reflecting the light 
to the outside thereof when the light guide member 20 is 
incorporated in the fire detector and which does its duty 
as an indication lamp, the inner surface 22b, the upper 
surface 22c, and the bottom surface 22d. The emitting 
surface 22a is formed in an inclined surface between 
the upper surface 22c and the bottom surface 22d. 
[0094] Notches 23 and 23 are formed in a V-like 
shape, at the ring member 22 on the upper of the light 
Incident parts 21 and 21, as shown In FIG. 4A or FIG. 
6B. The light from the light incident parts 21 and 21 Is 
sent out to the ring member 22 by reflecting at the 
inclined surface on the notches 23 and 23. That is, each 
of the notches 23 and 23 performs the function of the 
light introducing part in the present invention. 
[0095] Two surfaces which fbnn each of notches 23 
and 23, may be formed so as to have approximately the 
same predetermined angle against the parallel line in 
the length direction of each of the light incident parts 21 
and 21, as shown in FIG. 4A or FIG. 6B. One surfaces 
23a may be foniied so as to be almost parallel to the 
parallel line in the length direction of the light incident 
part 21 , and the other surface 23b may be formed so as 
to have the predetermined angle against the parallel 
line, as shown In FIG. 5. 

[0096] A plurality of small grooves 24, 24, and 24... 
which are micro small grooves formed In an unifomn hair 
line and micro structural parts, are formed in the bottom 
surface 22d of the ring member 22, as shown in FIG. 



6C. The light of the interior of the ring member 22 
reflects in various directions by small grooves 24, and 
24.... 

[0097J Light incident parts 21 and 21 of the light 

5 guide member 20 are interfitted into two interfit holes 
30c of the body case 30, respectively, as shown in FIG. 
3. The light guide member 20 is pressed by the cover 1 1 
which will be explained as follows, to be incorporated in 
the fire detector 1 0. 

70 [0098] End portions of the light incident parts 21 
and 21 which are Interfitted into two interfit holes 30c 
are positioned in the vicinity of two LED 35 on the circuit 
board 32, respectively, as shown In FIG.3, Thereby, the 
light emitted from each LED 35 enters the interior of 

15 each the light incident part 21 . 

[0099] When the light guide member 20 is incorpo- 
rated in the fire detector 1 0, the inner surface 22b of the 
ring member 22 is contacted with the first reflecting sur- 
face 40 on the body case 30, the bottom surface 22d of 

20 the ring member 22 is contacted with the second reflect- 
ing surface 41, and the upper surfiace 22c of the ring 
member 22 is contacted with the third reflecting surface 
11d which will be explained as follows, respectively. 
Thereby, fights which are emitted from the inner surface 

25 22b, the bottom surface 22d, and the upper surface 22c, 
to the outsides thereof, are reflected by the first reflect- 
ing surface 40 with a white color, the second reflecting 
surface 41 with a white color, and the third reflecting 
surface 1 1d with a white color, respectively. Thereafter, 

30 they are returned In the Interior of the ring member 22. 
[0100] In FIG. 3, the portion which is contacted with 
the body case 30 and the cover 1 1 , of the light guide 
member 20, is shown by a thick line. 
[0101] The emitting surface 22a on the ring mem- 
os ber 22 is formed so as to incline to the upper surface 
22c and the bottom 22d. Therefore, in a state of setting 
the light guide member 20 at the fire detector 10 as 
shown In FIG. 3, the emitting surface 22a is the Inclined 
surface which is formed so as to incline to both side and 

40 bottom surtiaces of the detector 1 0. 

[0102] The cover 1 1 is made of white resin and 
formed in a shape which can be looked tike an approxi- 
mate disc-like shape from the upper and the lower direc- 
tion, as shown in FIG. 1 A. 

45 [0103] An engaging portion 1 la has a hole 1 1b, as 
shown in FIG. 2A. Four engaging portions 11a are 
formed with approximately the same intervals along a 
circle which is fomned with the predetermined radius 
from the center thereof, on a rear side of the cover 1 1 . 

50 (0104] A flat surfiace is formed in a ring shape at the 
circumferential portion on the rear side of the cover 1 1 . 
The surface is contacted with the upper surface 22c of 
the above-described ring member 22 to perform the 
function of the third reflecting surface 1 1d for reflecting 

55 the light emitted from the upper surface 22c. 

[0105] The light incident parts 21 and 21 of the light 
guide member 20 are InterTrtted Into the interfit holes 
30c and 30c of the body case 30, respectWely. In this 
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state, each of four engaging portions 11a on the cover 
1 1 is hung on each of four pawls 30a on the body case 
30, respectively, so that the cover 1 1 covers the light 
guide member 20. Thereby, the cover 1 1 is fixed against 
the body case 30, as shown In FIG. 3. Further, the light 
guide member 20 is also fixed between the body case 
30 and the cover 1 1 . In this state, the third reflecting sur- 
face 11 d is contacted with the upper surface 22c on the 
ring member 22 of the light guide member 20. 
[0106] Fig. 7 shows a schematic view of the control 
circuit 60 fomned on the circuit board 32. The controi cir- 
cuit 60 is composed of a detecting element 61 , a signal 
processing circuit 62, a transmission element 63, a stor- 
age element 64, an address setting element 65, and a 
light source controlling element 66. 
[0107] When the fine detector 10 is attached to a 
ceiling of building or the like, the fire detector 10 is con- 
nected with a central device 200 such as a fire receiving 
device or the like, through the transmission element 63. 
Thereby, the fire detector 10 is controlled by the central 
device 200, to operate. 

[0108] Further, a plurality of fire detectors 10 and 
another terminal device are connected with the central 
device 200. Each fire detector 10 is discriminated by the 
individual address set at the address setting element 
65. 

[0109] The detecting element 61 comprises the 
light emitting element 33 and the light detecting element 

34. 

[0110] The light emitting element 33 Is emitted the 
light every the predetennined time by the detecting ele- 
ment 61. When the light detecting element 34 detects 
the light emitted by the light emitting element 33 to out- 
put the light detecting signal, the detecting element 61 
detects the light detecting signal outputted by the light 
detecting element 34 to output It to the signal process- 
ing circuit 62. 

[0111] The signal processing circuit 62 receives the 
signal from and outputs the signal to the central device 
200, through the transmission element 63. 
[0112] According to the calling including the 
address from the central device 200, the signal process- 
ing circuit 62 detects whether the address outputted 
from the central device 200 agrees with the individual 
address set at the address setting element 65 or not. 
When the address outputted from the central device 
200 agrees with the individual address set at the 
address setting element 65. the signal processing cir-' 
cuit 62 sends the light detecting signal detected by the 
detecting element 61 to the central device 200. or car- 
ries out the control according to the control signal sent 
from the central device 200. 
[0113] For example, every when the individual 
address of the fire detector 1 0 is called by the central 
device 200, the signal processing circuit 62 makes LED 
35 and 35 emit lights through the light source controlling 
element 66. Further, when the signal for Instructing to 
change the amount of light emitted from LED 35 and 35 



or to stop emitting the light, is inputted to the signal 
processing circuit 62, the signal processing circuit 62 
outputs the LED control signal corresponding to the sig- 
nal to the light source controlling element 66. 

5 [0114] The light source controlling element 66 Is a 
circuit for directly controlling LED 35 and 35. According 
to the signal outputted from the signal processing circuit 
62, the light source controlling element 66 usually 
makes LED 35 and 35 periodically emit lights by the 

10 predetermined amount of light, that is called a current- 
carrying indication. When the LED control signal is 
Inputted to the light source controlling element 66, the 
light source controlling element 66 changes the amount 
of light emitted from LED 35 and 35 or stops emitting the 

15 light. 

[0115] The storage element 64 is a memory for 
memorizing data to be necessary when the signal 
processing circuit 62 cames out each kind of processes. 
[0116] As described above, the emitting state of 

20 LED 35 and 35 of the fire detector 1 0 is controlled by the 
central device 200. The controi of the emitting state of 
LED 35 and 35 will be explained, as follows. 
[0117] The first controlling method is one for stop- 
ping the current-carrying indication by setting. In this 

25 case, the central device 200 is performed the function 
for setting and registering the address of the fire detec- 
tor to be stopped the cunBnt-carrying indication thereof 
and the performance time for stopping the cun'ent-car- 
rying indication. 

30 [0118] For example, the fire detector having the 
specific address Is set so as to stop the current-canying 
Indication thereof from the predetennined time which is 
a stopping time, at night to the predetermined time 
which is a starting time, in the morning. 

35 [0119] When the central device 200 calls the spe- 
cific fire detector 10 which is set and registered, at the 
stopping time, the central device 200 sends the control 
signal for stopping the current-carrying Indication 
thereof to the fire detector 1 0. 

40 [0120] When the fire detector 10 receives the con- 
trol signal, the fire detector 1 0 is memorized so as not to 
emit tights from LED 35 and 35 when the fire detector 1 0 
is called by the central device 200, in the storage ele- 
ment 64. From this, when the fire detector 1 0 is called 

45 by the central device 200, the fire detector does not 
carry out the current-carrying indication. 
[0121] When the central device 200 calls the fire 
detector 10 at the starting time, the central device 200 
sends the control signal for starting the cun'ent-carrying 

so indication thereof to the fire detector 1 0. 

[0122] When the fire detector 10 receives the con- 
trol signal, the fire detector 1 0 is memorized so as to 
emit lights from LED 35 and 35 every when the fire 
detector 1 0 is called by the central device 200, in the 

55 storage element 64. From this, the fire detector 1 0 car- 
ries out the current-carrying indication. 
[0123] The second controlling method is one for 
reducing an amount of light emitted from LED 35 and 
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35. In this case, the central device 200 is performed the 
function for setting and registering the address of the 
fire detector to be reduced the amount of light emitted 
from LED 35 and 35 and the performance time for 
reducing the amount of light emitted from LED 35 and 
35. 

[01 24] The central device 200 sends the control sig- 
nal for reducing the amount of light emitted from LED 35 
and 35, to the fire detector 10 which is set and regis- 
tered, at the pnedetemriined time. 
[0125] When the fire detector lO.recelves the con- 
trot signal, the fire detector 10 Is memorized so as to 
emit lights from LED 35 and 35 by the less amount of 
light than usual when the fire detector 1 0 is called by the 
central device 200, in the storage element 64. From this, 
when the fire detector 1 0 is called by the central device 
200, the fire detector 10 emits lights from LED 35 and 
35 by the less amount of light than usual. 
[0126] When the central device 200 calls the fire 
detector 10 at the predetemiined time in the morning, 
the central device 200 sends the control signal for emit- 
ting the tight by usual amount of iight to the fire detector 
10. 

[0127] When the fire detector 10 receives the con- 
trol signal, the fire detector 10 is memorized so as to 
emit the light by usual amount of light every when the 
fire detector 1 0 is called by the central device 200, in the 
storage element 64. From this, the fire detector 10 car- 
ries out the current-canning indication. 
[01 28] Herein, in order to reduce the amount of light 
emitted from LED 35 and 35, the driving current thereof 
may be reduced. 

[0129] The third controlling method is one for emit- 
ting the light from either LED 35 or 35. In this case, the 
central device 200 is performed the function for setting 
and registering the address of the fire detector to be 
emitted the light from either LED 35 or 35 and the per- 
formance time thereof. 

[01 30] The central device 200 sends the control sig- 
nal for emitting the light from either LED 35 or 35, to the 
fire detector 10 which is set and registered, at the pre- 
determined time. 

[0131] When the fire detector 10 receives the con- 
trol signal, the fire detector 10 is memorized so as to 
emit the light from either LED 35 or 35 every when the 
fire detector 1 0 Is called by the central device 200, in the 
storage element 64. From this, the fire detector 1 0 emits 
the light from either LED 35 or 35. 
[0132] When the central device 200 calls the fire 
detector 10 at the predetennined time in the morning, 
the central device 200 sends the control signal for usu- 
ally emitting lights from two LED 35 to the fire detector 
10. 

[0133] When the fire detector 10 receives the con- 
trol signal, the fire detector 10 is memorized so as to 
emit lights from two LED 35 to carry out the current-car- 
rying indication every when the fire detector 1 0 Is called 
by the central device 200, in the storage element 64. 



From this, the fire detector 10 canries out the cun-ent- 
carrying Indicatior). 

[0134] The fire detector 10 may be controlled the 
emission of light not only by any one method of the first, 

5 the second, and the third methods but also by a plurality 
of methods. For example, the fire detector 10 may be 
controlled so as to emit the light from one LED 35 and to 
reduce the amount of light thereof. 
[0135] According to the above-described fire detec- 

10 tor 1 0, lights emitted from two LED 35 are introduced by 
the light guide member 20 to be emitted from the emit- 
ting surface 22a which Is the ring indication lamp. 
Accordingly, it is possible to observe whether the fire 
detector 10 is operating or not from every direction. 

15 [0136] The notches 23 and 23 having V-like shape, 
are formed in the ring member 22 of the light guide 
member 20. Accordingly, it is possible to efficiently intro- 
duce the light from the light incident parts 21 and 21 to 
the ring member 22. 

20 [0137] A plurality of small grooves 24, and 24... are 
formed in the bottom surface 22d of the ring member 
22. Accordingly, the light in the interior of the ring mem- 
ber 22 performs rhore complicatedty reflection and the 
like repeatedly so that the amount of light emitted from 

25 the reflecting surface 22a becomes larger. As a result, it 
is possible to provide an indication lamp having an 
enough luminance to see clearly. 
[0138] The light guide member 20 is incorporated in 
the body case 30 and the cover 11. Thereby, the ring 

30 member 22 is surrounded by the first reflecting surface 
40 of the body case 30, the second reflecting surface 41 
of the body case 30, and the third reflecting surface 1 1 d 
of the cover 11. Therefore, the light which is emitted 
from the surface except of the reflecting surface 22a is 

35 reflected at the first to third reflecting surfaces to be 
returned in the interior of the ring member 22. Accord- 
ingly, it is possible to efficiently emit the light only from 
the reflecting surface 22a and to provide an indication 
lamp which can be easily observed. As a result, when 

40 the arrangement of Internal parts is the same to conven- 
tional one, it is possible to provide an indication lamp 
having an enough luminance to observe the operating 
state of the indication lamp from any direction of sur- 
roundings. 

46 [0139] The light incident parts 21 and 21 are sticks 
which are extend from the ring member 22 so that two 
LED 35 may be surface-mounted on the circuit boanj 
32. Accordingly, It Is not necessary to connect the LED 
35 with the circuit board 32 through a lead line or the 

50 like. As a result, it is possible to reduce the number of 
parts and the number of assembly processes when pro- 
ducing it so that It is possible to reduce the production 
cost thereof. 

[014O] The emitting surface 22a as the indbation 
55 lamp is the Inclined surface to the side and the lower 
surfaces of the fire detector 10. Accordingly, when the 
fire detector 1 0 is attached to a celling, it Is possible for 
surrounding people to see the indication lamp from just 
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under and from oblique under of the fire detector.1 0. As 
a result, it becomes nnuch easierto observe whether the 
fire detector Is operating or not. 
[0141 ] Although the light guide member 20 is made 
of just material which can transmit the light in the above- 5 
described embodiment, the light guide member 20 may 
be made of transparent material which is contained light 
scattering particles. 

[0142] The above-described fire detector 10 of the 
present invention has the high sighted recognition in 
that the fire detector 10 has enough brightness and can 
be observed from every direction, as a main effect 
However, when the Indication lamp of the fire detector 
10 is used for carrying out the current-carrying indica- 
tion, it may give an anxiety to a person who is in a room 
at a bedtime during the night or the like or prevent the 
person from sleeping. 

[0143] However, according to the fire detector 10, 

by setting the central device 200, it is possible to stop 
emitting lights from LED 35 and 35, to reduce the 
amount of light emitted from LED 35 and 35, and to 
reduce the luminance of the indication lamp by emitting 
the light from only one LED 35. Accordingly, it Is possi> 
ble to control the indication lamp for carrying out the cur- 
rent-canying indication, so as to be the appropriate 
state at a bedtime during the night. 
[0144] Grooves which are formed in a hair line 
shape in the light guide member 20, are not limited to be 
formed in the bottom surface of the ring member 22. 
The grooves may be formed in the bottom surface, the 
upper surface, the inner surface, or the reflecting sur- 
face, of the ring member 22, as occasion demands. 
[0145] Grooves which are formed in a hair line 
shape, are not limited to be formed in the pattern as 
shown in FIG. 6C. The grooves may be formed so as to 
be able to efficiently emit the light to the outside thereof. 
For example, the grooves may be formed in the pattern 
as shown in FIG. 8 which will be explained as follows. 
[0146] FIG. 8 shows an embodiment of the light 
guide member used in the present invention. Notches 
101 and 101 are formed in the light guide member 100, 
as well as that notches 23 and 23 are formed in the light 
guide member 20. A plurality of grooves 102, 102, and 
102... are formed in a hair line shape in the surfiace of 
the light guide member 100, so as to cross each other 
more often than a case of that a plurality of grooves 24, 
24, and 24... are formed in the light guide member 20. 
[0147] The light introducing part of the light guide 
member is not limited to have the groove as the above- 
described embodiment. The light introducing part of the 
light guide member may have the protrusion as shown 
in FIG. 9. 

[0148] FIG. 9 shows only one portion of the light 
guide member 70 as another embodiment of the light 
guide member of the present invention. That is, on the 
light incident part which is not shown in figures, of the 
light guide member 70 as shown in FIG. 9, a protrusion 
71 is formed in a mountainous shape. Therefore, the 



light from the light incident part is reflected by the 
inclined surface of the protrusion 71 . 
[0149] The end portion of the light Incident part 21 
on the light guide member 20 is formed in a flat surface 
as shown in FIG. 4B. However, the end portion of the 
light incident part 21 Is not limited to this shape in the 
present invention. 

[01 50] For example, the end portion of the light inci- 
dent part 21 may be formed in such a shape Wke a con- 
vex lens or a concave lens. 

[0151] FIG. 10A and FIG. 10B are views for explain- 
ing various types of shapes of the end portion of the 
light incident part on the light guide member. 
[0152] FIG. 10A shows a case that the end portion 
of the light incident part is formed in such a shape lil<e a 
convex lens. When the end portion of the light incident 
part is fomried in such a shape like a convex lens or a 
concave lens, it is possible that the light which enters 
the end portion of the incident part from the light source 
is changed to a parallel light. Further, it is possible to 
control the amount of light loss on the light incident part 
as possible. 

[01 53] Further, FIG. 1 0B shows a case that the end 

portion of the light incident part is fornied so as to 
become smaller gradually toward the travelling direction 
from the end portion of the light incident part. When the 
end portion of the light incident part Is formed so as to 
become smaller gradually toward the travelling direction 
from the end portion of the light Incident part, it is possi- 
ble to gather the light from the light source. Further, it is 
possible to efficiently transfer the light from the light 
source. Although the shape of the most end portion has 
the convex surface in FIG. 108, the most end portion 
may be formed in a concave surface or a plan. 
[0154] The shape of the light guide member 20 is 
not limited to the above-described embodiment. 
[0155] FIG. 11 A, FIG. 118, and FIG. 11 C shows 
another embodiment of the light guide member of the 
present invention. FIG..1 1 A is a perspective view of the 
light guide member as another embodiment. FIG. 1 1 8 is 
a side elevation view of the light guide member shown in 
FIG. 11 A. FIG. 1 1C is a view showing the transmission 
state of the light. 

[0156] As shown in FIG. 1 1 A and FIG. 1 1 B, the light 
guide member 80 is made of transparent material as 
well as one of the light guide member 20. Further, the 
light guide member 80 Is composed of light Incident 
parts 81 and 81 and a ring member 82. An emitting sur- 
face 84 for emitting the light to the outside thereof, is 
fomied at the ring member 82. Notches 83 and 83 hav- 
ing V-like shapes are formed in upper portions of the 
light incident parts 81 and 81. respectively Further, 
grooves or protrusions may be formed in a hair line In 
the light guide member 80, as occasion demands. 
[0157] As shown in FIG. 1 1 B, the ring member 82 of 
the light guide member 80 Is formed so as to be the 
thickest at the position of the light incident parts 81 and 
81 portions. Further, the larger the length from each of 
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the light incident parts 81 and 81 is, the thinner the 
thiclcness of the ring member 82 is. 
[0158] As shown in FIG. 11 C, the light which enters 
the light incident part 81 of the light guide member 80, Is 
reflected at the inclined surface of the notch 83, to travel 
through the ring member 82. The light which travels 
through the ring member 82 which becomes thinner 
gradually, is reflected at the different position on the 
upper surface which is formed in the inclined surface, of 
the light ring member 82, according to the position at 
which the light Is reflected, of the notch 83. Thereby, 
each light travels on the different course. Therefore, 
lights travel in the various travelling directions through 
the interior of the ring member 82 so that lights are effi- 
ciently transmitted throughout the ring member 82. 
Accordingly, the emission of light from the emitting sur- 
face 84 becomes stronger and the sighted recognition 
from the outside thereof is improved. 
[0159] And others, the shape of the light guide 
member is not limited to the above-described embodi- 
ment. 

[0160] For example, the light guide member may 
have one light incident part or a plurality of light incident 
parts. 

[0161] The emitting surface which is the indication 
lamp, for emitting the light from the ring member to the 
outside thereof, may be not just a circle and may have 
such a shape lil<e a star or flower having a plurality of 
bending portions. 

[0162] Further, the emitting surface of the light 
guide member is not limited to the above-described ring 
shape. The emitting surface of the light guide member 
may be formed in such a plate-tike shape lilce a disc-like 
shape or an approximately polygonal shape, or the like. 
The emitting surface of the light guide member may be 
formed in the shape so that the indication lamp can be 
observed when the fire detector attached to a ceiling is 
seen from any direction clearly. 
[0163] Further, the indication lamp of the present 
invention may not be composed of only one part as the 
light guide member but also a plurality of parts. 
[0164] Although the first to the third reflecting sur- 
faces of the body case 30 and the cover 1 1 perform the 
function of the light reflecting surface in the above - 
described embodiment, the present invention is not lim- 
ited to this. 

[0165] The surface except of the emitting surface 
on the light guide member may be covered with a white 
paint, a metallic foil, a metallic paint, or the like, as the 
light reflecting member. 

[0166] Although the central device 200 is preformed 
the function for setting and registering the fire detector 
for controlling the light emitting state of the indteation 
lamp and the performance time thereof in the above- 
described, the individual fire detector 10 may be able to 
be perfomned the function. 

[0167] Further, in accordance with the attachment 
position of the fire detector, the fire detector may be set 



so as to be always stopped emitting the light by the indi- 
cation lamp thereof or reduced the amount of light with- 
out setting the perfonnance time. 



[0168] RG. 12A. FIG. 12B, FIG. 12C, and FIG. 13 
show a modified embodiment of the above-described 
embodiment . 

10 [0169] F)G. 12A is a plan view showing another 
embodiment of the fire detector of the present Invention. 
FIG. 12B is a side elevation view of the fire detector as 
shown In FIG. 12A. FIG. 12C is a side elevation view of 
the cover of the fire detector as shown in FIG. 12A. FIG. 
15 13 is a section view of the fire detector taken along the 
line B-B as shown in FIG. 12A. 
(0170] According to FIG. 12A, FIG. 128, FIG. 12C, 
and FIG. 13, the reference numeral 50 denotes a heat 
and smoke complex type fire detector. Further, the ref- 
20 erence numeral 51 denotes a cover, the reference 
numeral 52 denotes a circuit board, the reference 
numeral 53 denotes a heat detecting element whtoh is a 
themnistor or the like, and the reference numeral 54 
denotes a smoke detecting room. Other parts which are 
25 the very same as one of the above-described embodi- 
ment, are given the same reference numerals. A 
detailed explanation about light emitting element or the 
like which is formed on the circuit board 52 of FIG. 13, Is 
omitted. 

30 [0171] The fire detector 50 Is a heat and smoke 
multi-sensor. 

[0172] The heat detecting element 53 is provided at 
the center of the smoke detecting room 54, as shown in 
FIG. 13. When the fire detector 50 detects both heat 
35 and smoke, the fire detector 50 can detect a fire. 

[0173] An external portion of the fire detector 50 is 
composed of a base 31, a body case 30, a light guide 
member 20, and a cover 51 . 

[0174] The base 31, the body case 30, the light 
40 guide member 20 of them is the very same as parts of 
the fire detector 1 0. Only the cover 51 is different from 
the cover 1 1 of the fire detector 10. 
[0175] On the raar side of the cover 51 , four engag- 
ing pawls 51a, third reflecting surface 51d, or the like 
45 are formed as well as the cover 1 1 . Air fins 56 and 56... 
for Introducing a sun-ounding air are formed on the 
cover 51. An element receiving part 55 having an open- 
ing which is faced to the heat detecting element 53 and 
communicated with the air, is formed at the center posi- 
50 tion of the cover 51. 

[0176] The base 31 , the body case 30, and the light 
guide member 20, of the fire detector 50, are the same 
members as one of the fire detector 10. Only the cover 
51 is used a different member from one of the fire detec- 
55 tor 10. 

[0177] It Is not desirable that means of detecting of 
the fire detector has a specific direction. Therefore, a 
detecting sensor as a light detecting element or a heat 
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detecting element should be attached to the central 
position regardless of the l<ind of fire detector. Accord- 
ingly, it is necessary to change the shape or the like, of 
the cover for covering the central portion Individually for 
each type of fire detectors. In other words, it is not nec- 
essary to change members except of the cover for cov- 
ering the central portion. 

[01 76] According to the fire detector 1 0 and the fire 
detector 60, the light emitting surface, for example, each 
of the emitting surfaces 22a and 84, which performs the 
function of the indication lamp, Is fomied in a ring 
shape. As a result, it is possible to use common mem- 
bers for composing the covering body, except of the 
cover, by changing only the cover of the fire detector 
corresponding to the method of detecting the fire. 
[0179] Accordingly, corresponding to the different 
type of fire detector, the covering body can be com- 
posed of the common parts and so on, regardless to the 
type of fire detector. As a result, it is possible to produce 
a fire detector having a more simple production process 
at a lower cost. 

[0180] The entire disclosure of Japanese Patent 
Application No. Tolcugan hei-1 1*122757 filed oh April 
28, 1999 and Japanese Patent Application No. Tokugan 
2000-16138 filed on January 25, 2000, each including 
specification, claims, drawings and summary are incor- 
porated herein by reference in its entirety. 
[0181] According to the present invention, some 
effects will be explained, as follows. 
[0182] The indication lamp of the fire detector is 
formed in the predetemilned shape not haying a spe- 
cific direction. Accordingly, it is possible to recognize the 
operating state of the indication lamp easily and to 
observe whether the fire detector is operating or not 
from any direction. 

[0183] Because the indication lamp is formed in a 
ring shape, when the cover of the top portion of covering 
body covering the fire detector is only changed, it is pos- 
sible to apply for various kinds of fire detectors easily As 
a result, it is to reduce the production cost for the fire 
detector. 

[0184] The light guide member introduces the light 
emitted from the light source to the indication lamp with 
the predetermined shape, to make the indication lamp. 
Accordingly, it Is possible to observe whether the fire 
detector Is operating or not from every direction. Fur- 
ther, it is possible to arrange internal parts as well as 
one of the conventional fire detector. As a result, it is 
possible to preferably realize the fire detector of the 
present invention. 

[0185] The light guide member comprises a plural- 
ity of light incident parts so that the amount of light 
which is introduced throughout the light guide member 
becomes bigger Accordingly, the luminance of indica- 
tion lamp increases. As a result, it is possible to see the 
indication lamp clearly 

[0186] The light Incident part is extended from the 
light emitting part toward the light source. Accordingly, it 



is possible to position the top portion of the light incident 
part in the vicinity of the light source. 
[0187] When the light source is surface-mounted on 
the circuit board, It is not necessary to connect the light 
5 source with the circuit board through a lead line or the 
like. Accordingly, it is possible to decrease the number 
of parts or assembly processes when producing It. As a 
result, it is possible to reduce the production cost 
thereof. 

TO [0188] When the end portion of the light incident 
part is fornned in a lens-like shape, the light which enters 
the light incident part from the light source, is changed 
to an approximate parallel light thorough the end portion 
which is fomned in a lens-like shape, of the light incident 

IS part. Accordingly, it is possible to control the loss of the 
light at the minimum. 

[0189] When the end portion of the light incident 
part is fomned so as to become smaller gradually, the 
light which enters the light incident part from the light 
20 source, is concentrated toward the traveling direction of 
light through the end portion of the light incident part. 
Accordingly, it is possible to introduce more light to the 
light emitting part. 

[0190] The light which enters the light incident part 
25 from the light source is introduced by the light introduc- 
ing part, to be transmitted through the light emitting 
part. Accordingly, it is possible to efficiently transmit the 
light through the light emitting part. 
[0191] When the notch which performances the 
30 function of the light Introducing part has a V-like shape, 
it is easy to shape the notch having a V-like shape or the 
like. Accordingly, it is possible to easily form the light 
introducing part. 

[0192] When at least one portion of the surface 

35 which forms the light emitting part, except of the emit- 
ting surface, is covered with the light reflecting member, 
the light emitted from the surface except of the emitting 
surface, is returned In the interior of the light emitting 
part by being reflected by the light reflecting member. 

40 Accordingly, it is possible to efficiently emit the light only 
from the emitting surface. As a result, it is possible to 
provide an indication lamp whk:h can be seen clearly. 
[01 93] When the light reflecting member Is one por- 
tion of the covering body, rt is possible to cover the light 

45 emitting part with the light reflecting member only by 
incorporating the light guide member in the covering 
body. Accordingly, it is possible to easily realize the 
present invention without increasing of the number of 
assembly processes. 

50 [0194] Because the emitting surface on the light 
guide member is fbmied so as to incline to both side 
and lower surfaces on the covering body, when such the 
fire detector is attached to a ceiling, it is possible for sur- 
rounding people to see the indication lamp from just 

55 under and from oblique under of the fire detector. 
Accordingly, It becomes much easier to observe 
whether the fire detector Is operating or not 
[0195] The light from the light emitting part per- 
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forms more complicateclly reflection and the like repeat- 
edly by a large number of micro grooves or micro 
protrusions which are fomned in the light emitting part. 
Accordingly, the luminance of light emitted from the 
emitting surface becomes bigger. As a result, It is possi- 5 
ble to provide an indication tamp which can be seen 
more clearly. 

[0196] The larger the length from the light incident 
part is, the larger the density of micro structural parts is. 
Accordingly, the amount of light emitted from the whole 
emitting surface on the light emitting part becomes uni- 
form. As a result, it is easy to recognize the indication 
lamp clearly from anywhere whien the indication lamp 
emits the light from the light source. 
[0197] Because the micro structural parts is formed 
so as to be distributed unifbrnnly throughout the light 
emitting part, it looks better, especially when no light is 
emitted. 

[0198] When light scattering particles is contained 
In the interior of the light emitting part, the light of the 
interior of the light emitting part performs more compli- 
catedly reflection and the like repeatedly by light scat- 
tering partteles. Accordingly, the amount of light emitted 
from the emitting surface becomes larger. As a result, It 
becomes to recognize the indication lamp clearly from 
anywhere. 

[0199] The larger the length from the light incident 
part Is, the larger the number of light scattering particles 
contained in the interior of the light emitting part is. 
Accordingly, the amount of light emitted from the whole 
emitting surface on the light emitting part becomes uni- 
form. As a result, it Is possible to see the lighted indica- 
tion lamp clearly when the indication lamp emits the 
light. 

[0200] When light scattering particles are contained 
uniformly throughout the light emitting part, It looks bet- 
ter especially when no light is emitted. 
[0201 ] The portion near the light incident part In the 
light emitting part is the thickest. Further, the larger the 
length from the light incident part is, the thinner the 
thfckness thereof is. Accordingly, the light travels in var- 
ious directions through the light emitting part. Conse- 
quently, it is possible to efficiently transmit the light 
throughout the light emitting part As a result, the light 
emitted from the emitting surface becomes stronger. 
Further, the sighted recognition of the indication lamp 
from the outside thereof Is Improved. 
[0202] Because the emission of light by the Indica- 
tion lamp can be stopped, it is possible to put the light 
off, for example, during the night, as occasion demands. 
[0203] Because the amount of light emitted from the 
indication lamp is changed, it is possible to reduce the 
amount of light to lower the light, for example, during the 
night, as occasion demands. 

[0204] Because a plurality of light sources are pro- 
vided and it is possible to change the number of the light 
sources for emitting lights, it is possible to reduce the 
number of light sources for emitting lights, to reduce the 



amount of light emitted from the indication lamp, for 
example, during the night, as occasion demands. 
[0205] Accordingly, the main effect thereof is the 
high sighted recognition in that the fire detector has 
enough brightness and can be observed from every 
direction, l-lowever, when the indication lamp thereof is 
used for carrying out the current-carrying indication, the 
indication lamp may give an anxiety for a people who is 
in a room at a bedtime during the night or the like or pre- 
vent the person from sleeping. However, it is possible to 
stop emitting the light by the Indteatlon lamp or to 
reduce the amount of light thereof. As a result, it Is pos- 
sible to control the Indication lamp to be the appropriate 
state at a bedtime during the night or the like. 
[0206] The opening is formed at the center of the 
body case, and further, the opening is covered with the 
cover which is a part other than the body case. Accord- 
ingly, by changing the shape of the cover, it is possible 
to provide a covering body which can be applied for var- 
ious types of fire detectors. 

[020^ That Is, for example, when the fire detector is 
a light scattering type smoke detector, the simple cover 
not having the special structure may be used as a cover. 
When the fire detector is a heat and smoke complicated 
type detector or a heat type detector, the cover having 
the shape with the space for receiving the heat sensing 
element therein may be used as a cover. 
[0208] Accordingly, It is possible to change the type 
of the covering body individually of fire detectors, by 
only exchanging the cover of the covering body As a 
result, it Is not necessary to design and manufacture the 
covering body individually for each type so that it is pos- 
sible to reduce the production cost thereof. 
[0209] Specially, the fire detector further comprises 
the indication lamp which is fonned in a ring shape. 
Accordingly, it is possible to observe the Indication lamp 
clearly from every direction. As a result, It is possible to 
provide an excellent fire detector which has the good 
sighted recognition and requires only the lower produc- 
tion cost for the fire detector. 

Claims 

1 . A fire detector comprising: 

a circuit board in which a circuit for detecting a 
fire is formed; 

a light source which is connected with the cir- 
cuit board; and 

an indication lamp for indicating the fire detec- 
tor being under detection by emitting a light 
emitted from the light source, 
wherein the indication lamp is formed in a pre- 
determined shape substantially centered on a 
central line whteh passes through a top portion 
of a covering body. 

2. A fire detector as claimed in claim 1 , wherein the 
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predetermined shape has a ring shape, a plate-like 
shape, a cylinder-like shape, or a shape having a 
pattern which is fbmned continuously and regularly 
along a circle. 

5 

3. A fire detector as claimed in claim 1 or 2, wherein 
the indication lamp comprises a light guide member 
for introducing the light emitted from the light 
source into the indication lamp with the predeter- 
mined shape. 10 

4. A fire detector as claimed In claim 3, wherein the 
light* guide member comprises a light incident part 
which receives the light emitted from the light 
source and a light emitting part which communi- is 
cates with the light incident part and has an emitting 
surface for emitting a light from the light incident 
part to an outside thereof. 



be changed. 
14. A fire detector comprising: 

a covering body which comprises a body case 
with an opening fomned at least at a center 
thereof and a cover for covering the opening: 
and 

an indteation lamp which is formed in a ring 
shape. 



5. A fire detector as claimed In claim 4, wherein the 20 
light guide member comprises a plurality of light 
incident parts. 

6. A fire detector as claimed in claim 4 or 5, wherein 
the light incident part is extended from the light 25 
emitting part. 

7. A fire detector as claimed in any one of claims 4 to 
6, wherein the light guide member comprises a light 
introducing part for introducing the light from the 30 
light Incident part so that the light Is transmitted 
through the light emitting part 

8. A fire detector as claimed in claim 7, wherein the 
light introducing part comprises a notch which is 35 
formed in the light emitting part. 

9. A fire detector as claimed In any one of claims 4 to 
8, wherein a large number of micro structural parts 
each of which has at least either mtero grooves or 40 
micro protrusions, are fomned in a surface of the 
light emitting part. 

10. A fire detector as claimed in claim 9, wherein micro 
structural parts are formed so as to be distributed 45 
unlfonmly throughout the light emitting part. 

11. A fire detector as claimed in any one of claims 1 to 

10, wherein an emission of a light by the indication 
lamp can be stopped. so 

12. A fire detector as claimed in any one of claims 1 to 

1 1 , wherein an amount of light emitted from the 
indication lamp can be changed. 

55 

13. A fire detector as claimed in any one of claims 1 to 

12, wherein a plurality of light sources are provided 
and a number of light sources for emitting lights can 
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